The discovery and development of perampanel for the treatment of epilepsy.
Perampanel is a novel AMPA receptor antagonist, approved in over 35 countries as an adjunctive therapy for the treatment of partial-onset seizures with or without secondarily generalized seizures in patients with epilepsy aged 12 years and older (18 years and older in Canada). These countries include the members of the European Union, the USA, Canada and Switzerland. The AMPA receptor antagonist, perampanel, is the first approved antiepileptic drug to inhibit excitation of postsynaptic membranes through the selective inhibition of glutamate receptors. This drug discovery case history focuses on the discovery and profiling of perampanel. It analyzes the pharmacological, behavioral and molecular mechanisms of perampanel and how they contribute to the therapeutic benefits of the drug. The article is based on the data reported in published preclinical and clinical studies, product labels and poster presentations. Preclinical studies of perampanel have identified its broad-spectrum antiseizure effects in acute seizure models, with a narrow therapeutic index in the rotarod test similar to other AMPA receptor antagonists. This narrow therapeutic index is a potential problem for AMPA receptor antagonists. However, the discovery that perampanel has a very long half-life in humans, with gradual accumulation in plasma, could contribute to the development of tolerance. This, coupled with the identification of an optimal dosing strategy for individual patients, may help to maximize the utility of perampanel in the treatment of epilepsy.